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University of Nebraska Cooperative Extension EC97 -7 I'[.-D
Livestock Systems Environmental Assessment
A Component of Nebraska's Farm*A*Syst Program
lntroduction
The goal of this assessment
package is to help a livestock
producer confidentially evaluate
their stewardship of water and air
resources. Protecting both the
groundwater that supplies your
drinking water and the surface
waters that provide recreational
opportunities is in the interests of
every livestock producer. The
following worksheets will:
. Assist you in estimating the
quantity of nutrients in the
manure from your livestock;
. Guide you through a step-by-
step evaluation of your
livestock system for possible
impacts on water and air
quality;
. Help you identify your
operation's environmental
strengths and weaknesses.
Why should I be concerned?
Because manure can be a
either a valuable crop nutrient
resource or a environmental
pollutant, the choices a producer
makes relative to management of
manure determines the balance
between these two possibilities.
Contaminated clean-up water and
silage leachate also incur certain
risks to the environment when not
managed correctly. Good





up water and silage leachate can
contribute to high nitrate levels in
drinking water. Levels higher than
10 ppm (parts per million) NO3-N
(nitrate-nitrogen) can pose health
problems for infants under 5
months of age. This condition,
Methemo globinemia, is common
known as blue baby syndrome.
NO3-N can also affect adults, but
the evidence is less certain. Excess
nitrogen and phosphorus levels
can also diminish recreational
value of our ponds, streams and
lakes resulting from excess algae
growth, lower water oxygen levels
and reduced fish populations.
Ammonia can also be toxic to fish.
Fecal bacteria in livestock
manure can contaminate surface
and groundwater and cause
infectious diseases such as dysen-
tery, typhoid and hepatitis. Surface
water used for drinking or swim-
ming is at greatest risk. Typical
water purification practices,
including chlorination, are not
effective in controlling some
pathogens found in livestock
m€Inure.
Organic matter in manure,
contaminated clean-up water and
silage leachate all degrade rapidly
and consume considerable oxygen.
Fish kills are often caused in part
by the depletion of the oxygen
supply in water due to manure
degradation. Manure, silage
leachate and waste milk are
extremely high in degradable
organic matter (50 to 250 times
more concentrated than raw
municipal sewage).
How do I proceed?
L. Estimate the quantity of
nutrients available from your
livestock herd for crop produc-
tion with the "Nutrients in
Manure" worksheet (page 3).
2. Evaluate your farm's steward-













3. l4trhen completing a worksheet,
read all possible answers and
circle the statement that
describes conditions on your
farm. (Leaveblank any
categories which do not apply.)
4. List your high-risk activities in
the Environmental Farm
Planning Guide on page 19. Use
this guide to identify strengths
and weaknesses of your
operation, future firErflur€ .
management goals and planned
actions for addressing high-risk
concerns. N ote it alicize d
r esp onses. B esides r epr es enting
high-risk situations;, these situa-
tions also aiolate Nebraskalaw.
R
H'MR
Issued in furtherance of Cooperative Extension worlg Acts of May 8 and June 3O
191,4, n cooperation with the U.S. Department of Agriculture. Kenneth R. Bolen,
Director of Cooperative Extension, University of Nebraska, Institute of Agriculture
and Natural,f.esources.
Univereity of Nebraska Cooperative Extension educational prcgrms abide with the non-discrimination
policies of the University of Nebraska-Lineoln and the United States Departrnent of Agriculture.




Manure Storage and Runoff Holding Pond......... ............... 6
Land Application
Environmental Farm Planning Guide .....................19
Author: Rick Koelsch, Livestock Environmental Engineer, Biological Systems Engineering and
Animal Science Departments.
Credits:
Publication was developed and piloted with the assistance of Steve Pritchard, Platte County
Extension Educator; Beth Drinnin, Platte County project assistan! Larry Howard, Cuming County
Extension Educator; Jerry Jaspersen, Cuming County project assistanf Paul Hay, Gage County
Extension Educator; and Morris Wyers, Gage County project assistant.
Some worksheets are a part of the Nebraska Farm*A*Syst program and were adapted for Nebraska







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































field: A wastewater treatment
system that applies septic tank
effluent to the soil through a
trench, bed or pit.
Cast-in-place concrete stor-
age: A type of manure storage
strucfure. Located on a concrete
pad, it consists of a cast-in-place,
concrete structure reinforced
with steel. May be on or below
grade level.
Concrete stave storage: A
type of animal manure storage
structure. Located on a concrete
pad, it consists of concrete panels
bound together with cable, rods,
or bolts and sealed between
panels. May be on or below
grade.
Earthen basin or pifi Ama-
nure storage facility constructed
according to specific engineering
standards, not simply an excava-
tion. Mustbe built in compacted
clay soils or have a comPacted
clay liner, plastic liner, or other
impermeable liner.
Engineering standards:
Design and construction stan-
dards as contained in Natural
Resources Conservation Service
(NRCS) technical guides, state
regulations or land grant univer-
sity engineering handbooks.
Field application: Applica-
tion of wastewater or manure to
croplands and pastures by irriga-
tion equipment or a liquid
manure spreader.
Filter strip: A gently sloping
grass plot used to filter runoff
from the livestock yard and some
types of solid manure storage
systems. Influent is distributed
uniformly across the high end of
22
Glossary Of Terms
the strip and allowed to ffiltrate
into the soil. Nutrients and sus-
pended material in the runoff
water are filtered through the
grass, absorbed by the soil, and
ultimately taken up by plants.
Filter strips must be designed
and sized to match the character-
istics of the livestock vard or
storage system.
Flow distance: Distance
traveled by runoff following nor-
mal drainage paths. This may not
be the same as the closest dis-
tance between two points (i.e.
livestock yard and stream).
Glass-lined steel storage: A
type of above-ground storage
structure. Located on a concrete
pad, it consists of steel panels
bolted together. A glass layer is
fused to the surface to provide
corrosion protection.
Infiltration: The downward
entry of water through the soil
surface.
Leachate: Water-soluble
materials that move down
through the soil with water.
Percolation: The downward
movement of water through the
soil.
Rapid surface infiltration:
Application of wastewater to
coarse-textured soils to encour-
age rapid percolation of water
into the soil. Tieated effluent
drains rapidly to surface water or
groundwater. A much greater
portion of the applied waste-
water percolates to groundwater
than in other discharge methods.
Runoff control system: A
combination of systems designed
to prevent water pollution from
livestock yard runoff. Practices
may include diversion of runoff
from the yard, roof runoff sYs-
tems, yard shaping, settling
basins and filter strips or buffer
areas.
Runoff holding pond:A
structure, usually an earthen
basiry designed to collect and
hold livestock yard runoff.
Slow surface infiltration:
Application of wastewater at one
end of a gently sloping grass fil-
ter strip or terrace, so it is treated
as it slowly flows through the
plant-soil system. A portion of
the flow percolates to ground-
water and some is used by
vegetation.
Soil drainage class: The con:
ditions of frequency and dura-
tion of periods of saturation or
partial saturation that existed
during the development of the
soils, as opposed to human-
altered drainage. Different
classes are described by such
terms as "excessively drained,"
"well-drained" and "poorly
drained."
Soil permeability: The qual-
ity that enables the soil to
transmit water or air. Slowly
permeable soils have fine-tex-
tured materials,like clays, which
only permit slow water move-
ment. Moderately or highly
permeable soils have coarse-
textured materials, like sands,
which permit rapid water move-
ment.
Soil texture: The relative pro-
portions of the various soil sepa-
rates (clay, sand, silt) in a soil.
Described by such terms as
"sandy loam" and "silty clay."
Surface (overland) flow: The
process of allowing wastewater
to run slowly in a uniforrrr l,ayer
over a grass-covered slope and
relatively impervious clay soil.
There is little percolation into the
soil with this method because of
the impervious soil. Water even-
tually flows into runoff collection
ditches (for subsequent dis-
charge).
25-y ear, 24-hour storm: The
amount of precipitation occur-
ring within a24l:rour period
expected to happen, on average,
ever 25 years. This varies from 6"
in southeast Nebraska to 3.5" in
the Panhandle of Nebraska.
Upslope surface water:
Water not contaminated with
rrunure originating from crop-
land, pasture or a farmstead that
would normally flow through
the livestock yard.
Water table depth: Depth to
the top of groundwater. This
depth is sometimes indicated in
the county soil survey, but varies
widely. This information may be
available from your well
construction report or from
hydrogeological reports and
groundwater flow maps of your
area. A local well drillet, county
University of Nebraska Coopera-
tive Extension educator or NRCS
specialist may also be able to
help you gather this information.
There are two types of water
table: (1) the water table typically
noted in a well log as an indica-
tion of usable water supply; and
(2) the seasonal-high water table.
The seasonal-high water table is
most important in regard to con-
struction of livestock manure
storage facilities, because it can




Who to call about...
Permits for runoff control needs, maflure storage and manure application through itigation systems
Appropiiate pernnits may be required for above activities. Livestock owner or owners are resPonsible for
cor*acting the Nebraska Department of Environmental Quality to determine appropriate permit require-
ments. Department of Environmental Quality, Permits and Compliance Sectiory Suite 400, 1200 N Street,
The Atrium, Lincoln, NE 68509-8922, (402) 471,-4239 can provide information on installation guidelines
and permit process.
Cost-sharing funils
Financial asiistance for animal manure management practices, including manure storage, may be avail-
able as part of a priority watershed plary through the Natural Resources Conservation Service, Consoli-
dated Flrm Services Agency (includes former ASCS programs), Natural Resources District and other
federal and state programs.
Anim al //, dflur e m an ag ement
University of Nebraska Cooperative Extension offices, Natural Resources Conservation Service offices,
Natural Reso,.rrces District Offices or the Nebraska Department of Environmental Quality can give you
more information regarding livestock manure management and water quality.
Manure testing
Commercial laboratories are available. Contact the closest University of Nebraska Cooperative Extension
educator or Nebraska Cattlemen's office at (402) 475-2333. Nebraska DEQ (see above address) can also
provide listing of commercial laboratories and consultants.
What to read about...
Publications are available from sources listed at the end of the reference section. (Refer to number in pa-
rentheses after each publication.)
DrinkingWater Quality
Perspectives on Nitrates. EC 90-2502. $2. (1)
Nitrate Nitrogen in Drinking Water. G763. (1)
Understanding Groundwater. NebGuide G93-1128. (1)
Testing for Bacterial Safety of Drinking Water. NebGuide G90-989 (1).
Water Testing Laboratories. NebGuide G89-907. (1)
Animalhealth effects of nitrates
Water Quality and Requirements for Dairy Cattle. NebGuide G93-1138. (1)
Nitrates in Livestock Feeding. NebGuide G74-170. (1)
Livestock Water Quality. NebGuide G79-467. (l)
Perspectives on Nitrates. EC 90-2502. $2. (L)
Planning anil ilesign of liaestock manure storage facilities
Lagoons for Management of Livestock Manure. EC96-799. (1)
Livestock Waste Facilities Handbook. MWPS-18 (2)
Concrete Manure Storage Handbook. MWPS-36 (2)
M an ag ement of lio estoc* yrr,ls
Manure Management for Open [.d Livestock Production. (5)
Feedlot AbandonmenL Nebcutote G9G1293. (1)
Mound Design for Feedlots.l.JebGuide G7T66. (1)
Locating a New Feedlot. NebGuide G73{5. (1)
Beef Housing and Equipment Handbook. MWPS-6. (2)
Lanil application of lioestock rnarlrline
Livestock Waste Facilities Handbook. MWPS-l8.$8. (2)
Liquid Manure Application Systems: Design, Management, and Environmental Assessment. NRAES-79.
$20. (4)
Manure Applicator Calibration. NebGuide G95-1267 (1).
Environmental Considerations for Manure Application System Selection. NebGuide G95-1266 (1).
Estimating Manure Nutrients from Livestock and Poultry NebGuide G97-1334. (l)
Estimating Crop Available Nutrients from Manure. NebGuide G97-1335. (L)
Silage management
Dairy Feeding System. NRAES-38. fi25. (2)
Silage Production from Seed to Animal. NRAES-67. $25. (2)
Silage and Hay Preservation. NRAES-S. $8. (2)
Milking center effluent
Dairy Housing and Equipment Handbook. MWPS-7. (2)
Alternative Methods for teating Milking Center Wastes in Milking Center Design conference proceed-
ings. NRAES-66. (4)
Odor control
Managing Livestock Odors: Principles, Farm Assessment and Planning. EC95-745 (1).
New Knowledge in Livestock Odor. International Livestock Odor Conference '95. (6)
A Review of the Literature on the Nature and Control of Odors from Pork Production Facilities. $15. (7)
Lioestock management
Daky Housing and Equipment Handbook. Midwest Plan Service. MWPS-7. fi20. (2)
Beef Housing and Equipment Handbook. Midwest Plan Service. MWPS-6. $7. (2)
Sheep Housing and Equipment Handbook. Midwest Plan Service. MWPS-3. (3)
Swine Housing and Equipment Handbook. Midwest Plan Service. MWPS-8. (3)
Publications available from...
L. Your local extension office or IANR Communications and Information Technology, University of
Nebraska-Lincoln, 105 Ag Communications Building, P.O. Box 8309L8, Lincoln, Nebraska 68583-091-8,
(402) 472-79L2.
2. Midwest Plan Service publications are available through your local extension office or Agricultural
Engineering Plan Service, University of Nebraska-Lincoln, 219ALW Chase Hall, P.O. Box830727,
Lincolry Nebraska 68583-0727 (402) 472-L646.
3. Nebraska Cattlemeru 1.335 H Street, Suite L0L, Lincoln, Nebraska 68508, (402) 475-2333.
4. NRAES, Riley Robb Hall, Cornell University,Ithaca, NY 14853, (607)255-7654.
5. USDANatural Resources Conservation Service. Federal Bldg., 1,00 Centennial Mall N., Lincolry NE
68508.
6. Iowa State University, College of Agriculture,304.Curtiss Hall, Ames,IA50011.
7. National Pork Producers Council, Ordering Department, P.O.Box L0383, Des Moines,IA50306.
25
